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F\FOHV DV WKLV FDQ SURYLGH HQRXJK WLPH IRU KHDYLHU SRVLWLYH LRQV DWWDFNLQJ WKH FDWKRGH ZRUNSLHFH DQG KHQFH
UHPRYLQJPRUHPDWHULDOIURPZRUNWKDQWKHWRRO7KH(:5FDQEHORZHUHGE\DSSO\LQJVPDOOFXUUHQWOHYHOVZLWK
ORQJSXOVHGXUDWLRQV7KLVDGMXVWPHQWFDXVHVPRUHHURVLRQIURPWKHZRUNWKDQWKHWRROKHQFHGHFUHDVLQJWKH(:5
,W LVDOVRREVHUYHGIURPWKHUHVXOWVWKDW WKH(:5GHFUHDVHVDVSXOVHGXUDWLRQLQFUHDVHV7KHUHDVRQRIWKLVFDQEH
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H[SODLQHG WKDW ZLWK VPDOO SXOVH GXUDWLRQ D KLJKHU QXPEHU RI QHJDWLYHO\ FKDUJHG SDUWLFOHV LQ PRWLRQ VWULNH WKH
SRVLWLYHWRROHOHFWURGHWKXVLQFUHDVLQJWKHUDWHRIPHOWLQJLQHOHFWURGHPDWHULDO7KXVKLJKSXOVHGXUDWLRQLQWURGXFH
ORZ(:5 )LJVKRZVWKHPDLQHIIHFWVSORWIRU(:5
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HOHFWURGH SOXVHFXUUHQW 3XOVHYROWDJH SXOVHGXUDWLR GXW\F\FOH
0DLQ (IIHFWV 3ORW GDWD PHDQV IRU 61 UDWLRV
6 LJQDOWRQRLVH /DUJHU LV EHWWHU
)LJ 0DLQHIIHFWVSORWIRU055
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HOHFWURGH SOXVHFXUUHQW 3XOVHYROWDJH SXOVHGXUDWLR GXW\F\FOH
0DLQ (IIHFWV 3ORW GDWD PHDQV IRU 61 UDWLRV
6LJQDOWRQRLVH 6PDOOHU LV EHWWHU
)LJ 0DLQHIIHFWV IRU(:5
 $QDO\VLVRI6XUIDFHFKDUDFWHULVWLFV
L 6XUIDFHURXJKQHVV
,WLVREVHUYHGWKDWWKHLQFUHDVHLQFXUUHQWDQGSXOVHGXUDWLRQSURGXFHVDURXJKVXUIDFH7KHLQFUHDVHLQFXUUHQWDQG
SXOVHGXUDWLRQLQFUHDVHVWKHGLVFKDUJHHQHUJ\WKDWSURPRWHVWKHPHOWLQJDQGYDSRUL]DWLRQRIWKHZRNSLHFHPDWHULDO
DQG JHQHUDWHV ODUJHU DQG GHHSHU FUDWHUV FRQWULEXWLQJ WR D JUHDWHU VXUIDFH URXJKQHVV $W KLJKHU SXOVH HQHUJ\ WKH
055LQFUHDVHVDQGWKHVXUIDFHLVURXJK )LJ VKRZVWKHPDLQHIIHFWV SORWIRU5D 7KHURXJKQHVVRIWKHPDFKLQHG
VXUIDFHLVPRUHLQWKHFDVHRI$OHOHFWURGHVGXHWRLWVORZHOHFWULFDOFRQGXFWLYLW\DVFRPSDUHGWR&XHOHFWURGH
LL 6XUIDFH$OWHUDWLRQV
7KH6(0SKRWRJUDSKRIWKHVXUIDFHWRSRJUDSK\RIWKH('0HGZRUNSLHFHLVSUHVHQWHGLQ)LJ,WDSSHDUVWKDW('0
SURGXFHV YDU\LQJ VL]H FUDWHUV RQ WKH VXUIDFH ZKLFK LQFOXGHV JOREXOHV UHGHSRVLWHG VROLGLILHG GURSV DQG VXUIDFH
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FUDFNV7KLVDOWHUDWLRQVDSSHDU GXHWRWKHVRIWHQLQJHIIHFWRIWKHPDWHULDOEHORZWKHPDFKLQHGVXUIDFHZKLFKSUHYDLOV
GXHWRWKHRYHUDJLQJRIWLWDQLXPDOOR\DVDUHVXOWRIKLJKFXWWLQJWHPSHUDWXUHVSURGXFHG DWWKHORFDOVXUIDFH
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HOHFWURGH SOXVHFXUUHQW 3XOVHYROWDJH SXOVHGXUDWLR GXW\F\FOH
6LJQDOWRQRLVH 6PDOOHU LV EHWWHU
)LJ 0DLQHIIHFWV SORWIRU5D
)LJ 6(0SKRWRJUDSKRI7L$O9DOOR\6DPSOH
)XUWKHUWKH XQHYHQFUDWHUVJOREXOHVDQGSRFNPDUNVDUHVHHQSURPLQHQWO\ 6HH)LJ)XUWKHUWKHPLFURSDUWLFOHV
DQGVXUIDFHFUDFNVDUHREVHUYHG3RFNPDUNVDUHIRUPHGGXHWRWKHHQWUDSSHGJDVHVHVFDSHGIURPWKHUHVROLGLI\LQJ
PDWHULDO6RPHRI WKHGHEULV DUH HPSW\ VSKHULFDO VKHOOVZKLFK LV DQ LQGLFDWLRQRI VROLGLILFDWLRQ IURP WKH JDVHRXV
VWDWH
)LJ6(0SKRWRJUDSKRI7L$O9DOOR\6DPSOH
6XUIDFH
&UDFN &UDWHUV
3RFNPDUNV
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 0XOWLREMHFWLYHRSWLPLVDWLRQXVLQJ*UH\ 5HODWLRQDO $SSURDFK
,Q WKHJUH\ UHODWLRQDODQDO\VLVPHWKRGH[SHULPHQWDOGDWD (:505565DUH ILUVW QRUPDOLVHG LQ WKH UDQJH
EHWZHHQ]HURDQGRQH1H[WWKHJUH\UHODWLRQDOFRHIILFLHQWLVFDOFXODWHGIURPWKHQRUPDOLVHGH[SHULPHQWDOGDWD
WRH[SUHVVWKHUHODWLRQVKLSEHWZHHQWKHGHVLUHGDQGDFWXDOH[SHULPHQWDOGDWD7KHQWKHJUH\UHODWLRQDOJUDGHLV
FRPSXWHG E\ DYHUDJLQJ WKH JUH\ UHODWLRQDO FRHIILFLHQW $V D UHVXOW RSWLPLVDWLRQ RI FRPSOLFDWHG PXOWLSOH
UHVSRQVHV FDQ EH FRQYHUWHG LQWR RSWLPLVDWLRQ RI D VLQJOH JUH\ UHODWLRQDO JUDGH 7KH RSWLPDO OHYHO RI WKH
PDFKLQLQJ SDUDPHWHUV LV WKH OHYHO ZLWK WKH KLJKHVW JUH\ UHODWLRQDO JUDGH ,Q WKLV SDSHU WKH QRUPDOL]HG
H[SHULPHQWDOUHVXOWVFDQEHH[SUHVVHGDV
7KHODUJHUWKHEHWWHUIRU055FDQEHH[SUHVVHGDV
ሺ ሻ ൌ ሺ ሻ ሺ ሻ
ሺ ሻ ሺ ሻ

7KHVPDOOHUWKHEHWWHUIRU(:5DQG5D FDQEHH[SUHVVHGDV
ሺ ሻ ൌ ሺ ሻ ሺ ሻ
ሺ ሻ ሺ ሻ
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ZKHUH [LNL LV WKH YDOXH RI WKH N WK SHUIRUPDQFH FKDUDFWHULVWLFV LQ WKH L WK H[SHULPHQW LV WKH QRUPDOLVHG
YDOXHRI [LNPLQ[LNLVWKHYDOXHRIVHTXHQFH[LNPD[[LNLVWKHPD[LPXPYDOXHRIVHTXHQFH[LN7DEOH
LQGLFDWHV UHVXOWRIJUH\UHODWLRQDODQDO\VLV 7DEOH  JLYHV $129$IRU*5*DQG ILJ VKRZV PDLQHIIHFWVSORW IRU
*5*
7DEOH 5HVXOWVRIJUH\ UHODWLRQDODQDO\VLV
6U1R *5&RI
055
*5&RI
(:5
*5&RI5D *5*
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7DEOH  $129$IRU*5*
6RXUFH ') 6HT66 $GM66 $GM06 ) 3
'XW\F\FOH      
&XUUHQW      
3XOVHRQWLPH      
(OHFWURGH      
9ROWDJH      
(UURU    
7RWDO  
,WLVREVHUYHGIURPWKH$129$RIJUH\UHODWLRQDOJUDGHWKDWWKHSURFHVVSDUDPHWHUV GXW\F\FOHDQGWKHSXOVHFXUUHQW
KDYHVWDWLVWLFDOO\VLJQLILFDQW LQIOXHQFHRQ('0SHUIRUPDQFHDWFRQILGHQFH LQWHUYDO)XUWKHU WKHPDLQHIIHFWV
SORWRI*5*VKRZV WKDWWKH('0SURFHVVJLYHVEHWWHUSHUIRUPDQFHZKHQWKHSDUDPHWHUVDUHVHWDWGXW\F\FOH
$PSFXUUHQW VHFSXOVHRQWLPHDQG9JDSYROWDJHZLWK&XHOHFWURGH
)LJ 0DLQHIIHFWVSORWIRU*5*
 &RQFOXVLRQV
%DVHGRQWKHH[SHULPHQWDWLRQFRQGXFWHGRQ7L$O9DOOR\XVLQJFRSSHUDQGDOXPLQLXPHOHFWURGH WKHIROORZLQJ
FRQFOXVLRQVDUH QRWHG
,W LVIRXQGWKDWZKLOHDOO WKHIDFWRUVKDYHVLJQLILFDQWHIIHFW WRYDU\LQJGHJUHHVRQWKH('0SHUIRUPDQFHSXOVH
FXUUHQWLVWKHPRVWVLJQLILFDQWIDFWRUDIIHFWLQJPDWHULDOUHPRYDOUDWHGLPHQVLRQDODFFXUDF\DQGVXUIDFHLQWHJULW\RI
GULOOHGKROH$PRQJWKHSURFHVVSDUDPHWHUVLWLVWKHW\SH RIWRROZKLFKKDVWKHPRVWGRPLQDWLQJHIIHFWIROORZHGE\
SXOVHRQWLPH
2Q LQFUHDVLQJ WKH SXOVH FXUUHQW DQG SXOVH YROWDJH 055 LQFUHDVHV WR D FHUWDLQ GHJUHH DQG (:5 GHFUHDVHV
,QFUHDVLQJWKHSXOVHGXUDWLRQGHFUHDVHVWKH(:5DQGWKHPRUHSXOVHGXUDWLRQORZHUWKH(:5
(:5DQGVXUIDFHURXJKQHVVUHVSRQVHDUHPRVWO\DIIHFWHGE\SXOVHFXUUHQWW\SHRIHOHFWURGHDQGWKHLQWHUDFWLRQ
HIIHFWEHWZHHQWZR/HVVURXJKVXUIDFHVFDQEHREWDLQHGE\VHWWLQJVKRUWSXOVHGXUDWLRQVDORQJZLWKUHODWLYHO\KLJK
HQRXJKGLVFKDUJHFXUUHQWV
&RSSHU LV FRPSDUDWLYHO\EHWWHU HOHFWURGHPDWHULDO DV LW JLYHVEHWWHU VXUIDFH ILQLVK KLJK055	 OHVV HOHFWURGH
ZHDUWKDQ$O)URP6(0DQDO\VLVLWLVFOHDUWKDWWKHKLJKUDWHVRIKHDWLQJDQGFRROLQJ SURGXFHVSRFNPDUNVGHEULV
VXUIDFHFUDFNVDQG FUDWHUV
7DJXFKLPHWKRGZLWK*UH\ UHODWLRQDO DQDO\VLV ZDV HPSOR\HG WR RSWLPL]H WKHPXOWL UHVSRQVH FKDUDFWHULVWLFV RI
('0 RI 7L±$O±9 DOOR\ 7KH H[SHULPHQWDO UHVXOW IRU WKH RSWLPDO VHWWLQJ VKRZV WKDW WKHUH LV FRQVLGHUDEOH
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LPSURYHPHQWLQWKHSURFHVVDQGWKHVLJQLILFDQWSURFHVVSDUDPHWHUVDUHGXW\F\FOHDQGSXOVHFXUUHQWIURP$129$RI
*5* 7KH DSSOLFDWLRQ RI WKLV WHFKQLTXH FRQYHUWV WKHPXOWL UHVSRQVH YDULDEOH WR D VLQJOH UHVSRQVH JUH\ UHODWLRQDO
JUDGH
5HIHUHQFHV
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